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: peCrie vere needad. scse Kinds of info

nl

ormation, ube tecinical people thea-
seives vere best guaiified to provide these data. Thus we have administercd

a careiully designed, stendardized questionnaire to hundreds of scientists and

engineers in a vide variety of laboratories. These guestionnaire data have

been supplemented by judgments about each man's performance froa those well

R
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accuainted mith his.vork -—— his peers and superiors.
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Reportad below are data collected in 1l Americhn laboratorie

€ by Pelz
\ . and nyself.

University, government, and industrial settings are all represented.

et i

Also reported are data {rom tnree Gritish industrial labs, collected by Or.

Frederick 5. Chaney. In ueszgnlng his ouestionnaire Chaney included some of
: the same ouestions rhich had been used by Pelz and nysell, and ne generously
A .

|

provided nc with a copy of his data for analysis purncses. 2/

In botn guestionnaires, "colleagues" vere defined as other proie

ssiorals
vith vhom a man vorxed vitnin the lab.

& Subordinates ~ho were themselves pro-
‘! fessionals could be claimed as coileagues, but sub-crofessional a551stant¥ 1 ere
| \ e~clud.d. Some questions dea.ing rith collezgue contact were restricted 1o a
\ man's most important colleagues -- he couid name up to five. OQther questions
i -~ asked about the‘entire set of colleagues vith whom he exchanged useful invormation.

rrecuercy 3f convact vith colieagueS.

| % . One jucstion whics proved interesting was a straightforiord item wnich
‘{ as«xed avout the freguency

$

]

1

with whicn a man contacted hlS most important col-

'l

[ - - N -
leagues. 1In general, the more frequently a man contacted nis collEabLes, the
- \\ R -t

s - - . - . ) * . . . . . . l“ . «
higher nis performance. Tne exact wording of the guestion is shewn in iihe DOX

; /
; . ~ .. e .
e pelov. Jdote that contact -- as defined by this item —- could occur by direct

conversation, by eritten wemo, or by joirt attendance at seminars.

\
A}

<. Cuancy's »m analysis sopears in ' F. 3. Chaney, " crous culturad study
of inaustriul research uerforuwance, Journsl of A-plicd Paveholory, Ir peois.
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e Visor:s who I'clt knovicdgeble about u man's vork yoere nosked to ¢

-

Durstion L1, oS a gencral rule, hov recucntly uo you comi-

wunicatc xith cach of your ... collcaguus on zurk-scdatod

£

T e

watters? (vwkether by conversation, memos, sesinars, etc.)

.

3
{saving named bis five uost signiiicant colle gues (super-

visors vere excluded here), the res;ondent ratved the fre-

quency of communication with each using a four-point. scale
o

ranging from “"Fev tiues a year or less" to "Daily."

rrom

these dsta an average Trecuency of communication with col-

leapues res computed for eich respondentg
{

The results ‘e had rirst -- for three zroups of Anerican ~cientists -- are shovn

in Charts 1A to 1C. Although tnere vere scue exceptions, the trend in these

charts vas ciear: the pertormance curves rose as cocntact increased.

Charts 1A tec 1C here -

Before one nas a full understanding of these chuarts, hovever, we need

to descrise nov perforzance vas weasured.

Hesgsuring perfornznec. JFor the american scientiste four di:ferent
*

measures of perioraance  ere exained. " Tvo vere based on others'! judguents, tvo

an the wun's seif-reportea output. For the firsi judgment, peurs and suner-—

- ~er PR3 e Y
S8R5 Kl1lE LVers.
\

Y
uvsefulness

1o the srgsnization over the sust five years. ( ithin. the past five

vhat extent has each person's vork been userul or vaduabie in nelping
12b carry out its resnonsibiiities?") Tywicelly, five junges sssessed
'\ :

- o ’ '\
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ezch zan's useiulness. rcach judge uade his zSsessuent independently, and ve
subsequently coabined their answers (which tended to show goed sgrecueat) iato
a single score for "usefuiniess." !

Knowing that some technical people can be maiking cxtremely valuable
€ seopie can be g

- contributions to unowledge even vhen not being particulariy useful to an or-
ganization, we also asked each judge to assess how mich cach man's work had

"cortrituted to generzl xnorledge in zis {ield" over the past five years.’

® " Here also tkc judges were in reasonably good agreement, ‘and ve combined their

information into a single score on "contribution" for each man. (Not surpris-

irgly, the usefulness aand contribution scores tended to show some similarity,

bit only about hq}f the variation in one could be ultributed to the otner --

median correlation = .7.)

-

icaticns of zctual outvut vere also exaizined. Fach respondent

-

Several in
vac asked nor many published napers, -atents (or jpatent 2pplicctions), and ua-
publi:zred rescorts he hud nroduced over the past five years. (Vuarious checks —-
such as cciiraring reported output with company records, or with ansvers to the
same quesiion given severzl months later -- convinced‘us that respondent; were
reasonably accurate in reporting their output.) Since technical papers vere
cot a relevant torm of outgut for most engineers, we considered only tvio {oras
of output for them: patents and reporié. Si;ilarly, we considered only papers
and reports fur ncn-engineers. (These output scores were only mildly related

* to the judgments of performance, and to each other -- median correlaticn = .2.)

-

\ 3efore ve could use the'various gerformance measures in analyses, they

reeced to be compensated for several background factersz, such/gé the length of

-

e

2 =an's orefessicnal experience, his scniority in the lab, and the amount of

\

tie ¢orm2li training. Not surprisingly, scientists vith long experience, long

seniority, and long acadezic training tended to outperiorm their ycunger, iess
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sectors signt cocount 10X our nuosequent results. So coprosriute cunstunls vere

added or sudtracted to the performance scores of whole groups to produce « nev

set of erformnunce scores. These indicated hov each person’s perforzance cca-

pared with the performance of others vho had similar experience, senioritv, ezc.

‘It is these compensated scores vhich are plotted in the charts of this article.

-
L]

.Yovever, if uncompensated scores had been plotted,'the'éeneral findings wouid

be the sume.

L

.

Frecuency o contact and periorvance of americen scientists. Having

considered the performance measures in some detail, let us return to Chafts 1A
1o 1. Chart li coo s date from 73 PaD's in American labs ihich embhasized
‘uevelomment of improved ;roducts or processes. aAll these labs vere in either
covernment or industrial cettings.

among these scientists, thne average Irequency of contact ras ruite high'—-
over nair contacted eucn colleague several times a :eex or wore. Chart 14 sho's
ithat judgments ol tecnnicul contribution, judgmeats of u&efulneso, snd output
of reports ail were hignest for those who had dzily contact vith each colleague.
Gutzut of pagers, hovever, vas highest vhen the scientist contacted his col-

leagues about veekly. oo

)]
- Crart 13 orovides parallel data rfor 53PhD's in american research labs --

-~ i.e., labs vhien empnasized the production of nev knovledge. (These happened to

\Pe-located in university or _overnmenti.) #Here the average frequency of contact
\

vas lower -- the median freahenby ras about weekly. The best performance, hoév-
- . 3 )
ever, vas snovn by those "ho contucted colleagues semiiueexly/br daily.
4 Data rrom i%9 muerican "enginecers" are shorn in Chart 1C. “kngineers"
- A . ’
»ere defined as non-?hd's ' ho vorked in development-oriciated l-bs (governimernt

or industry) naving iever tnan 0% ThD's on their technical ztaffs. i:ost, but
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not 21i of this group htad naa foraal training in engincering. T7Thess engincers

-

vere likc tne “nD's in development in that the average irequency ol contact vas

fairly high -~ soveral times a veex vas typical. Although many ongincers claimed

i

averege frecuencies as high as daily, Chart 1C shows that this may have been too

frecuent for this group. G&emi-veekly contact seemed the cptimum amount.
The {inding for these scientisis in American labs, then, ras that tnose
vho saw their most importunt collezgues rather fre uentdy (scveral times a weeik

or danily) teaded to ~erform at higher levels than those tho had less frequent

a

colleagus contact. A careful look at Charts 1A - 1C shors that this trend vas

particulariy clear and consistent vhen ;erformance vas neasured by the criterion

-

Would thé same results emerge for scientists in Sritish lubs? The dota
collected by Chaney gave us 2 caance to find out.

freruency of contact and performance of Sritish scientists. e analysed

Chaney's cata in 2 fashion as _arallel as ossible to the American data. If

the 3Sritish scientists vere grouped exactly zs tue americans had been, ve found’
wo grouss vell represented. PhDfe in development labs and "engineers". (Chaney
had not hapjpened to study large numbers of scientists in sther srougs.)

Tor both of these groups, Cheney had collected information about their

ifive-yezr cutput oi jublications. He zlso hid 2sked each waan's suy,ervisors and

seaior-leveil colleazues tc ascess his research creativity over the past five

©.years. (Creativity vnc defined as "that process wiiek resulbls s oz origizal

sToduct or idea vnich is uccepted as useful or satisfying at scwe- yoint in time.")

Three to six judges (:ean = 5.5) inde_ endently 2ssessed the creativity of eachn

man. ,//

- e s
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As with the data from the Awericans, the performance of the British

scientists varied systematically with several background factors. So we cca-

pensated their scores for differences attributable to age, seniority, and academic

degree--factors very similar to those used in compensating the performance scores

of the Americans.

Included in Chaney's questionnaire was exactly the same question on frequen-

T ey of contact with colleagues that had been used previously for American

scientists. One wmarked difference in the answers was immediately apparentc.

Scientists in these British labs tended to contact their colleagues less' frequently

than had the Americans. Whereas 577 of the PhD's in the American developmeat labs

had average freqﬁencies of semi-weekly or more, only 167 of the PhD's in British

developzent labs scored as hiéh. The typical Briton contacted his most impor-

tant colleagues only a few times a month. A similar difference between American

and British labs appeared for engineers. 1In American labs 637 of the engineers

" claimed average frejuencies of semi -weekly or more, in Bri<-ish labs the comparable

figure was 34%. Clearly the Britons had less frequent professional contaccs
than comparable groups of American scientists.

What about performance? Vas frequent contact associated with high perfprf
mance in British lébs--as it was in American’ labs? The answer was yes--bui witn

.

some Gualifications. The evidence appears in Charts 1D and 1E.

Charts 1D and-IE here -

/
Chart 1D shows data for 70 Phw's in British development/iabs. Note thac

e ;o g
paper production climbud steac..y as frequency of contact increased. Ratings of

creativity peaked .or those with weekly contact (which was above averapge for

e b a e s

B
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these scientists) but then deciined when contuct pas still wore iTecuens.

Asong 110 idritist engincers (see Churt 1ik) creativity was highest for those

with semi-veekly contact,just as r:ted usefulness and contribution had been for
Amcricar engineers. Produciion of published papers was not much effected by
average frecuency of colleague'contact until it became very high (daily), at wiich

point output of pupers dropped sharply. (To be strictly couparable with the ansl-

“

.¥yses for American engineers, we would have preierred td shov data for patents in

Chart 1E. Although Chaney collected information about output of pateal sgeci-
fications, these rere too rare to persit .eaningful analysis.)

Thus tbe general trend in these dritish labs ras similar toc what apneared

" in Agerican labs:- the hirhest performnnce tended to come from scientists and

engineers who contacted their importtnt colleagues ratner frequcntly -- &t least ’
! meekly :#ind perhads miore oiten. Daily contact with each important colleague,
noveever, seemed too ITeguent for engineers, just aslit bad been in american lcos.
_Zefore considering some of the possible explangtions »nd implications of
l the findings yresent¢d so_far, tahere are some other mgasﬁres of colicague con-

- -

tact worth exazsining.

Rumber of coileapues.

Another vay of assessing a scientist!s’contact rith colleagues wis to

incuire about the number ol people with vhoim he exchanged tecnnicsl information.

- Data L'rom two cuestionnaire itens wvere examined. One asked about people in thne

scieatist's ovn rroup, the other asked about those ke contacted elserhere in his
¢ y]

organization. Tne exact wording of the items -- which were aﬁfed in both American

. auné British .ebs -- acpears in the following box. ,//




Question 23. about how many people in the tollcving situations do

you work with closely -- in the cense of exchunying detaiied infor-
mation from tice to time that is o. benefit to you or to them? .(Ex-

clude sub-professional assictants or clerical personnel.)
** .

-] {In the American labs, respondents checked seven-‘oint scales

. - renging fron "Noné" to "20 or more" to indicagé the number‘of' -
people "In.iay irmediate gzroups {sections, pfojects, teams;. etc.)"
and "In other technicéiég;nups within this organization."” In the

3

3ritisn 1abs,.res,ondents indicated the exsct number irom "O" to

") or aore" "In wy de artment or division," and "In other divi-

sions or departaents in this reseerch or_aniration."]

Ho- did these uezsures of colileujue contect relate to each other and tg
the frecuency .e.sure described nbove? Thcre vas a aoderate tendency lor
scientists to exchange inforation vith wany colleugues outside their ovn
group (but within their orpanization) if they also éaw meny within their ovn
group (redien correlation = .4 in american labs, .5 in 3ritish labs). Yhether

tnis reflected consistency in their behuvior (perheps a professionzl "sociavle-

A

ness") cr exigencies o their work wes not clear. ‘thatever the cause, the [o5i-
tive relationship pdeureen tiuc tvo ltems vas oniy wmoderate and ve examined each

. separateiy.
\ - .
Y .
\ . . N « . -
' It vas intercsting tc discover that tne total number oi colleagues A man

- .,

s
. ~orxed vith v2s only siightly reiated to ths frequency with which he convacted
p ) / . ’
. 22 - 3 ~ - 0 x
hiz most imporsant coileapues (medinn correlation = .2 in both Awericzn ond
- Aritish 1:bs). Thus dati nbout the number of colleagues nrovided - rather
. \ .

different tay ol ueusuring epount ol coileague contact. Kovever, in spite of

I
-
».

A
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"
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tnis different way ol weuurin couleague contact, the previcus Iindings rgnin
*

ap;-eared and arc described next. ) ‘ .

Perlormonce snd number o colleagues in ovn groéus. Some results of

3

relating number oi colleaguacs in ovn group to periormunce apj:ear in Charts 2A
and 28. Datu from all five groups of scientists are shown, but to save snace
the charts shov only the ratings of usefulness for smerican scientists and

the ratirnys of.creativity for sritish scientists. (Recall that crestivity vas

(<1

defined &5 original ideus vhicn were judged to be useciul.) The trends are
. a7 .

cleer arcd consistent.

. . Charts 24 and 2D here

- . -

In Americun labs the scieatists vho contacted :wany colleagues in their
ovn group were judged to have done the vork vhich vas wost uceful. Chart 24

sugsests that contacts vith as many as ten, fifteen, or even trenty or more-

 colleagues vere outimua.

Dus to a diferent coding sciene, scientists in 3ritish lubs who contacted
ertremely large numbers of colleagues could not be exawined separately. In
spite o this, the results For sritish labs shovn in Chirv 23 are rather simiiar

to thcse for Asericun labs. For both groups of British ucientists, the hichest

rated creativiuy vas obtained by :xen who exchanged informaticn with eignt or

more colleagues in their owm group.
The chief difference between Charts <A and 2B appeared for scientists wno
contacted very {ev colieagues in their ovn group. This vas a pgor situation in

American labs, but neither esiccially good nor especially roor in Jritish lzos.
- : -\
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fhat about the performance aeasures not shovn iﬁ Uhart$ A and 23 ~~
papers, patents, and technical contribution? Their trends vere roughly siwilar
to the curves shown, though 3oae were less cicar. (There vis anly one warked
exceptién to the generally rising curves: paper production by PhD's in Aaerican

developuent labs ras higher for men vho contacted fev colleagues (0-9) than ifor

those w=no saw many.) :
l@é‘: o - s
Performance and number of colleagues ocutside ovn group but vithin organ-

-

ization. Charts 3A and 3D show relationships between scientists' performance

PR

- and the number of coileugues they exchanged information vith outside their own

’

group (but within their organirzation). As in previocus cherts, the general

firding was ibat those vho.had high amounts of colleague contect tended to

periors best., _ — - : §

-

”

Cnarts 34 and 35 here

As before, only one ueasure of perforuance appears in the charts, but —-
with tvo exceptions -- tone trends of the other performance measures yere similar.
{One of the exceptions occurred for 3ritish engineers: gublished papers declined

as the numbcr o outside colleagues increased. The other erxception, as in

previous cnarts, occurred for output of papers by Phd's in Axcrican uevelopment

\ ot : -

5y examinirg the number ‘of cases at the botton.of Charts 3a 2nd 33 one other

o
R o .

interesting finding emerges. Scientists in Dritish lhbs vere legcs iikely to .
. . o .
/ " ‘A.

contzct many (five or more) outside colleagues than vere scientists in amevican =

labz. This is the same»irend 45 that observed previously for tine irecuency i con-~

A 4 v . . -



tact data: thece was less colleugue contac§ in Sritish l:bs. (This Gid act anpear,
hovever, ior tne number oi collcagues contacted Jithin one's o:n groupg aritons
and Azericans vere avout the sume in this respect.)

) . .

Thus results iere remarkab;y consistent for différent'groups oi" scientists,’

different nationzl settings, and different ways of weasuring contact vith col-
leagues. nigner perfafﬁance tended to go vith higher contact.
~ ir ihis relationship was more than a were artifact) it suggestq_thét‘
centacts vith collesgues may be one important stimulus for high sciegtific per—
formance. Thnis snouid have impertant isnlications for the way laboratories
sre orgarized, and {or the ray scientists conduct their professional iives.

Since the natter secied impertant, several cossible explanations for these

firdinzs have been considcred.

Attemntz o "exmlain avay" the ripndings.

Exnerience. Yhen these results have been -resented to technical sudiences,

cne reactior. has sometimes Deen an attempt to attribute them to the cperation
of soxze third factor, such as diirerences in length o expericnce. The argument
is that Ligh perforumance appearea to go vith large auounts of colleague ;ontact'
sim iy because the peoyie uto hod becn wround longer nad had uore time to btuiid
1) both their rangé of acquaintances énd their performunce. While this undoudt-
edly occurred, it couid not wholly account for the findings. .

The reason the p¢rformance scores vere compen#ated for diirerénces in

\
\lenzth ol experience vas jrecisely so such explanations could be rejected.
. . - -

“aen the relaticnships emerged even :iiter the scores had been comcnsated,
. . : . . c e asee /o .
they aust have been duc to scmething more tnan just differences in cxperience.

noi2 in labeoratory. Another srgument is that the eliecct wes attributchie

to difterences in laborztory role -- iar example, the diffc¢rences between suzer-




-

visors 2n6 non-supervisors. Supervisors would be expected to have nigher jer-

formance than the average non-supervisor, aud wWould alsc be expected to have

nore contacts aith coileagues (colleagues had becen defined to include proicosicada-

level subordinates). Had these differences accounted for the relationship?

Using data irom the Americazn labs, we cnecked: this carefully. The entire

- s

znalysis vas repeated separately for supervisors and non-supervisors. The same

- upward trends occurred for both subgroups. {Data not shovn.) Thus this factor

could not account for the relationship. : ' ..

Caucal virecticn. Still a different poscible exclanation is that the

_reiationshis appeared because high jerforuers were sought out by others and

thus achieved their higb contact as a result of their high periormance. Although

this undoubtedly occurred to some extent, two checks suggesteé it was not the

vinole story.
Included in the questionnaire aduinistered in american labs vas an item

"which asicd now communication with ezch of the most important colleagues

" originated. This item appears in :he following box.

= {?br each of five most important collezgues, the respondents

Question (3. Hov does the communication with eacn person

usually originate? ZIstimate the percent occurring in the

following ways, to nearest 5-1G%.

' ' entered ercents for the categories that follov-.}

—— . P

- I visit or contact hinm. - /
T He visits or contacts uae. S

y Ve both attend a ineeting or seminar. 4 ‘

' Conversation arises spontancously rhen ve see cach cther.
, . Other vays:

ot

\- b . ) A ;: " T

———pgp—

L e R N IR R T e R D

AL

R I
S .

. o v emnm ey e - @

'



14

Or tre Dusis of the inforzaticn f{rom this item, scientists were grouped accor-

- ding to the oredominant vay their

were likely to originate in any of several wuys were omittoed.) .

contacts originated. (Those uhose contacts

.

One group vas composed of scientists vbo siid their contacts with col-

leagues arose primarily oecause colleagues csme to them. e expected to find
P 2.9Y

vositive relations/s etveen contact @nd perioruznce here; and we did. Arong

lois ¢roup the better performing

k3 - '.' - -
scientlisis vere more sought out by colleagues.

- Of greatest interesi vas a group vhich had indicated that they theamselves

were primarily res,onsiﬁie for initiating contacts with colleagues. Positive

trends between contact and performance appeared here, too. Surprisingly, they

“tended to be somewvhat more nmzriked

than for the previous group. Among these

contact-initiatdrs, the higher the contect, the higher the performance. Here

was imporiant evidence that the relationships we observed were not due simply

to others seeking out the higher perforuing scientists.

Finally, two other groups were examined: those vho said contacts arose

nrimarlly because both they and their colleagues attended tic same seminar, and

‘those vhc said contacts arose as ¥

unslanned" conversations. In both of these

groups ve also observed tine szme positive relationships. Again higher n»erfor-

mance tended to go with higher contacts, though these relationships vere some-

“what less marked than those in the previous tvo groups. .

Taken togetner, tae data froa these four subgroups tended to supnort

e bypotkesis thut contact wits
Furthermore, they suggested that
ﬁere purposefully originated by the

or nis co.lcagues -- than if they

(R

olleagues could suimulate performance.

—

this ras more likely to huppen if the contacts

peopie dirazctly concerncd‘;¥ the man himself
s ore undlarn:d criginated by some tnird party.
. \ .

[
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A seconG check on the causali direction oi the relatioaship bett.een
contacts and performance was pverformed by cne ol our colleapues, Dr. George
Farris. ~sive years after ve had originnlly measurcd the verformance of scien-

tists anc engineers in American labs, Farris went back end obtained infor-

mation about their performance during the intervening period. He then looked

' to see vnether those »ho had nad higher levels of colleague contact five years

previocusly nad subsequently performe& better than those wgth less contact.

This vas clearly the case when performance was measured by usefulness.. Iur-
thermore, hg?fqnn@ this same trend even aiter ke alloved for differences in

their initial periormance levels. Farris concluded that the causal relatioﬁship'
between contact and performance operated.ia'béih-vays: to some extent, people
shovied hizh contict because they vere high parformers,‘but it aiso happened

that high purformance resulted from high contact. Thus Farris' znalyses fur-

. tner sup orted the idea that contacts can stimulate scientific performance. -

Fere ccileague convacts useful for everyone?
Wcoe there some types o scientists for vwhom contacts with colleagues

sould fail to "pay off"? Despite considerable searching of the data from

IR

American labs, ve found none. Colieague contacts seered as nelpful to people
vho said they preferred to work alone us to thpse who preferred rorking witn-
others. They were &s helpful to the man with strong inner motivation ag to

iess motivated wen. Even in labs vwhere most vork was done autonomously, cuntacts

" -

\ .
ennanced perfornmance.

. - . -
.

At first the v.ide usefulness ol contacts seeised surprising. * Ve had thought

/
there might be some groups of scientists vho -- by reason of Spéir strong rmoti-
7~

vations, perscnal osreferences, or something else —- vould nol benerit from con-

a2

.
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tacts. Upon reflection, hovever, this generally -usiiive trend secmed re.s.mabdie.

Rcasons contects mzy have helised.

Yie could only speculate on vhat may have been going on, but there seeuwed
to be a number of reasons why contacts might have been beneficial. One, of

course, ves simply providing nev idecs -- jostling a men out o his old vays of

.

thinking. 35ut colleagues may have done much core. Sometimes a colleague may

h.ve knorrn something :nother man needed to knmow: "Hook it to the red terminal

[

and viait ien minutes," or "Go see Fred, ne knovs all about it." Other tiues

important coordination wmay have occurred: "¥hy not as« Ruth to run it ior you; o

I'm not keeping her too busy right now."

Also there \as the possibility of a colleague catching an error which

the man himself was too engrossed to see: "You're crazy, Joe, the company

couldn't possibly afford tc oroduce it." Or gnowing that even one other person
thought a problex vorth vorking on may have been all it took to Keep a man

going in a new arez: "It would be great if YQQ'cbuldlsoiﬁé\thnt onel”

3till another way coilea;ue contact mauy have helped vas in keeping a
san on his toes — putting in a good day's work, or running a test the vay it
should have been run, or oroviding soue iriendly {but nevertheless real) coz-

petition for promotion or recognition.. .

in short, it may be a uistake to think or contacts with cnlleagues as

lhaving provided only intellectuzl stimulation and new ideas. There may have
Y

been a lot oi error catching, ccordination, and maybe even some needed relax-

ation: "Come on, John, you can't win them all; let's get soce coffee." For
- / .

-~ - . . - . r/ S
these. a2nd perhaps other reasons, it seemed reasonzblie that contscts could be

D
\

uselul to a great variety of technical people.

i
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Intirus ieres of coatact. T

If contacts could stimulate performance, did it matter hov they occurred?
Several analyses performed on the data irom American)labé shed light here.

One has already bcen briefly described. Ve found contacts were more
relsted corperfofmance when they vere originuted by the pecple directiy con-

cerned than il unplinned or oriZinated b, a third Jerson. This seemed to make

sood sense. ‘ . ) - 3
Nu&erogs other questions came to mind. If a man sav many colleagues
vithin his ovn group, did it matter how many he saw outside? If he saw his
most important colleagues Ereéuently, did it matter how long he spent comﬁun-
icating with them? By taking the various measures of colleague contact in
pairs and examining the combined effects,'tﬁese questions could be answered.
The three ccntact measures discussed above —- frequency, number of col-
-leagues within the group, and number outside -- seemed to have stimulating
fFroperties vhich "accumulated.® ?urformance vas higher i a person scored’
high on two of inese measurc3 than if he scored kigh on ;ust one. Thus fref
qucnt contact vith many colleaguces wAs freierable to frequent contact viéh just
a fev: {and the lovest gserforuance of aii came from thbse vho saw only a tew col-
lesgues ard those rarely). Similarly, having wany colleugues in one's own -
grouj end many colleagues in other local groups was preierzbie to having ﬁany
-colleagues in one's own group oniy, or in other local groups only.
\ & fourth neasure of colleague contect, not discussed prevgously,yasked

\ -

about the smount of tize a man spent cowsunicating with his most important

e colleagues. In the dmerican labs (the only groups for which the data were

-

- avaiiable}) the previously observed contact-performance relationship heid -- the
\“ .
° . oo . '\
S ¢

A&
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"mofé‘ti#e Svent comwunicabing, the. ‘higher ‘the ucrxorhaﬁéei“'kdﬁtimum Liges
vere ©-10 hours per week per colleague ifor Phd's, 8-15 hours for cnglneers.
Of course, several colleagues night have been contacted simultaneously.); Sus
it was discovered that the other. indications of collezgiue contact vere esue-
cially important for ;éiéntists who spent relatively little time communicating.

for scientists vho aveéaged fevier than three hours per week contacting each
important colleague, it taS especially important to havé:irequent contacts and
to contact many colleagues. Howvever, for those scienQists vho averaged three
or more hcurs pér colleague each week, the freauency of contacts and the numter
of collearues w-s iess important.

Thus it appeared that there vere several different paths.to effective
interaction. Spend mucn time on communication (ih vhich case the other factors

Gié not seem to matter), or spend little time but contact wany people frecuently.

The zituat 1on to be avoided, apparently, vas that of spending little time on

" infrequent contacts with .‘ev colleagues!

i conciusion

Of the many factors which afiect creativity and scientific performance,
social nsyuno*ozzcal aspects of the laOOratory environment are partlcu&ur;y

interesting and 1mport"nt because they can be ‘influenced ~- at least to soxe

-

extent -- rather ragidiy. Among tne social psychological factors, contact with

~ colleazues scemed to be one which stimuluated technicul perforwance -- jor a
variety ci di-Terent types of ,scientists and engineers, and in bctis sritish
> ’
e Aand Anerican laboratories. /

- e - e e s . . P -
- Doraid Pels and I have identilied certain other ractors->nd conditions

« Thich seen to stimulate performance in f-erican lbs. « forthcowing buok,

\
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Cientists in Srpgenizatiorns: Productive Cliintes Ior sesearsk

“—w o™
wia il e Zeiis as

(due for publication by John Yiley, Inc. in Nov. 1966) descrives our inves-

tigationz. There is & strong need, however, to dotormine vhethor these.und

other factors would stimulate creativity by technical people in other cultures.

The issue is rige for iavestigation.
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or. Frank X. Andrews (Contacts ith Collesnies and Scientific Periormance) ig

-
| Center, University of #ichigan, and Lecturer in the Dep:urtment of Psychology,
; University of Michigan. His rcsearcn has focused on how social and organizational
)
. : :
factors affect scientilic rerformance &ng creativity. A book by Pelz (Donald c.)
. and andrers, Seientists in Organizations: Procuctive Climates :or Sesearch nnd
»
Deveionment, describes results of ¢ major quantitative investigation of scien-
tists and eagineers and is due for public:tion next nonth.
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FURTHLR SLADING: . )
Factors related to the serformunce of scientists and engineers: synopses oi
: : ¢
-resezren findirgs. By Jill Evans. Center for Research on the Utilizstion of - '
Scientific Xnowledge, Institute for Social Research, University of sijichigan,
Ann Arbor, ilichigan, 1965. : B , : ’ :

. ok

A-erican Benavioral Scientist, vol. 6, no. 4 (December 196z). (A special

issue devoted to science, scientists, asnd society.) ' -

P

The 3cciolozy ol Science. By dernard Barber and Walter Hirsch. iiacmillan, 196<.

| Scientific Crectivity: Iis Recognition und Uevelopment. EZdited by Calvin W.

Taylor and Prank Barron. ¥iley, 1963.

Administering Research and Develooment. By Charles . Orth, Joseph C. 3ailey,

and Francis %. Wolek. Dorsey Press, 1964.
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